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REPORT  on  STATUS  OE  THE  EUROPEAN  CORN  BORER  in  I93& 

By  A.  M,  Vance,  Associate  Entomologist 
Division  of  Cereal  and  Eorage  ?.rs&ct  Ix/'.-estigations 
Bureau  of  Entomolog;,’’  and  Plant  Quarantine 
U.  S.  Department  of  Agr icult'ore 

The  relative  ahunda.nce  of  the  European  corn  horer  in  the  fall  of 
1936  and  its  status  this  year,  in  comparison  uitli  1933a  were  determined 
from  a S’orvey  conducted  from  August  10  to  October  2 by  the  Bureau  of  Ento- 
mology and  Plant  Quarantine  over  a large  part  of  the  territory  infested 
by  the  insect.  The  activity  was  directed  from  the  Icboratory  for  E'aropean 
corn  borer  research  at  Toledo,  Ohio,  7J.  A-  Baker  in  charge.  Nineteen  men, 
operating  singly,  vvere  engaged  in  the  field  worl:.  The  survey  involved 
approximately  39,100  miles  of  travel  and  the  oxarriination  of  2,l4S  cornfields, 
taken  at  random  on  a county  or  county-group  basis,  within  a total  of  I56 
counties  in  Michigan,  Indiana,  Ohio,  ?ennsy]-va,nia , New  York,  Vermont,  Ifeine, 
New  Hampshire,  Massachusetts,  Rliode  Island,  Connecticut,  New  Jersey,  Delaware, 
Maryland,  and  Virginia. 

Active  cooperation  in  the  survey  v/as  given  by  the  Conservation 
Department  of  Indiana  and  the  State  Department  of  Agriculture  in  Maine, 
the  former  surveying  three  comity  groups  (120  fields)  in  Indiana,  and  the 
latter  surveying  seven  counties  (140  fields)  in  Maine. 

Thoroughly  tested  field  miethcds,  kno’Am  to  supply  data  adequate  for 
comparisons  between  counties  and  county  groups  for  1 or  more  years,  were 
employed.  Generally,  the  counties  situa.ted  in  the  older  infested  portion 
of  the  area  v/ere  considered  sep-'arately , and  in  each  a total  of  20  random 
fields  v/ere  surveyed. 

In  the  more  lightly  infested  sections,  the  counties  were  combined  in 
groups  of  from  two  to  five,  and  in  each  group  a total  of  30  or  40  random 
fields  were  surveyed.  The  percentage  of  plant  infestation  was  determined  by 
a count  of  100  plants  in  each  field,  and  the  average  n'om.bor  of  borers  per 
infested  plant  was  found  by  a dissection  of  10  infested  plrcnts  in  each  field 
of  a county  unit  and  of  5 infested  plaaits  in  each  field  of  a comity  group. 

The  accompanying  tables,  maps,  and  chart  show  the  status  of  the 
European  corn  borer  in  1936,  in  conp.arison  with  its  abundance  in  recent 
years,  and  the  following  discussion  summarizes  the  sitmition  in  1936* 
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lAFE  STATES  (MICHTC-AY,  lEDIAEA,  OHIO, 

PErjsTLV.Ai'iiA,  AM)  m:vnm  isvf  york) 


Definite  dccrer-nee  in  inf esteAdon  irn  193^A  "'-'5  corjipared  with  1935> 
occurrsd  in  eastern  Indiana,  v.Iiere  the  avernf’O  nunher  of  'borers  per  100 
plants  decreased  frora  9*3  ''-93o  3”^  in  she  low'or  tiro- thirds 

of  the  rejCion  snrvoyed  in  the  vrestern  half  of  Ohio,  where  the  averar-^e  n'ornher 
of  horers  per  100  plants  diminished  from  20.  S 1933  '^■o  3' 3 in  1933,  n.nd  in 
the  '’thniuh'’  section  t.f  Michigan,  sliere  the  average  nnoiher  of  ho.rers  per  100 
plants  decreased  from  1^2-7  in  1933  33*3  In  193--  n rosuJ.t  cf  snch 


decroases  in  pop'ala.ticn,  the 
of  the  infested  territcc.*}?-  in 
the  drought  y-sar  of  ]93'-h  '’At 
These  decreases  in  nnrahors  of 


strrtv.s  of  the  corn  sorer  in  the  o.'b.ovo  -portions 
1933  n-as  lirtlo  changed  from  that  preveient  in 
li  a pro.ctical  elitoin<ation  cf  the  gain  in  1935* 
the  horer  in  193*9  are  attri'bv.ted  to  dro'oght, 


partic-alo.rly  to  tho  effect  of  a lach:  of  rairdall  ir.  the  j'irst  Irilf  of  July, 
supplemented  ”57  abnormally  high,  t emporoA/uros  prevalent  during  the  second  week 


of  that  period. 


Borer  populations  in  the  northw/sstern  corns:'  cf  Ohio  and  the  south- 
eastern pars  01  Michigan,  west  ot  LsJtb  Eri';,  hcrevor,  wcr'-'.  at  lf?;.\st  as 
high  in  ±939  as  in  1933'  '-"ith  signif icniit  Increases  appearing  in  11  of  the 
23  counties  suro’cyed  and  v/ith  tendonoios  to  iacrcaso  evJ.dont  in  6 of  the 
remaining  coirr.tiGs.  In  general,  i/h:ro  was  a more  favorable  raoisturo  distri- 
hution  in  these  sections  than  in  the  areas  fiat  shorsd  rh;croar.ed  infestation. 
This  permitted  mult i.plicat ion  of  tlio  ccrer  d'-spito  cji  appreciable  reduction 
of  live  forms  early  in  tho  coason,  owing  to  a pupal  morto Lity  cf  approxi- 
mately 20  percent  co.u.sed  oy  oxcessivo  heat  the  rocond  77ce]c  of  July.  ITovor- 
thel.ess,  tho  high  temporcaturos  deti'inantal  to  the  pupae  were  prohahly  res- 
ponsihlc  for  the  production  of  a lirait'Od  second  groneratio:!  of  the  c^rn  horer 
in  this  area,  the  progeny  from  which  augmented,  in  seme  cases,  the  fn,ll 
population  figures.  Hovaovor,  hoth  in  the  suuveyod  part  of  Ohio,  as  a whole, 
and  in  sou.t.heastern  Michigan.,  including  tho  reg::  ons  of  decrease  in  hoth 
States  previously  mentioned,  there  laas  a significant  j.ncreaso  in  the  average 
nuraher  of  horers  por  100  plonts  in  lOh^  orcr  1933'-  Ohio,  this  o.veragc 
increase  was  from  39- S horc;r3  per  lOG  pltonts  in  1933  39- b in  1939,  and 

in  Michigan,  from  9o.7  hcrors  per  100  plomrs  in  1933  9o  37“^  ^939. 

Corn  horer  infostoAion  in  the  LrJee  States  in  1936  was  most'  intense 

west  end  south  of  the  western  end  of  Lnke  Erisv,  rr.d  the  I'ighcst  populations, 

ohserved  as  in  1935»  were  in  L'.rc.as  and  ".'‘cod  luanti'bn,  'Ohio,  with  a.V';.'ragcs 
of  161.5  und  13^,4  'borers  por  j.CO  planls,  r b'^pcctivcly.  Eighteen  (or  4-5 
percent)  of  tho  4o  fi.el'ls  surveyed  :lii  the.  two  counties  had  populations 
ranging  from  lib  to  727  horers  per  100  plants. 

The  horer  was  found  to  he  present  in  negligible  numbers  in  centra.1 
Indiana  and  in  the  southwestern  cor.ncu  of  Mi,chiga.n,  over  a region  nob  sur- 
vey-cd  in  the  inast  3 years.  It  is  probahl?,  that  the  drought  prevalent  in  1939 
also  operated  in  this  territory  to  rsduco  infestation. 

In  parts  of  central  Michigan  not  pr:vious3,y  rur'ceyed,  the  horer  was 
found  to  he  practically  as  abundant  as  in  some  of  the  clier  infested  counties 
of  the  eastern  section  of  the  State.  An  average  • infesta.tion  of  68.5  borers 


per  100  plants  occurred  in  the  Clinton-Gratiot-Saginaw-Shiawassee  Co'onty 
group  and  an  a.vorage  of  13*6  horers  per  100  plants  in  the  Barry- Eaton- 
lonica  County  group.  Ten  (or  25  percent)  c)f  the  ^'0  fields  surveyed  in  the 
former  county  gro'ap  had  populations  of  over  100  honors  per  100  plants, 
including  one  field  that  averooged  oorors  jjer  100  rjlants. 

Corn  "borer  a'D-ondance  in  193^  remained  at  the  relatively  lou  level  of 
1935  counties  "bordering  the  Lakes  in  western  hew  York,  V(fhere  the  weather 
was  very  dry  in  the  first  half  of  July  1935,  and  in  Centre  County,  Pa. 

Only  1 field  of  110  surveyed  in  western  Hew  York  and  2 fields  of  60  surveyed 
in  central  Pennsylvaania  in  193 5 populations  of  more  than  100  "borers  per 

100  plants. 

SASTEEN  STATES  (VEEMOHT,  LiAIHB,  ILJ'iPSHIEE,  MASSACHUSETTS, 
COFLiECTIOJT,  EHODE  ISLAHD,  L'E?/  YOM  ( SUEEOLK  COUHTY)  , 

NS'vV  JERSEY,  DETbIWAPE , MJEYMD,  ALE  VIRGINIA) 

Significant  increases  in  corn  ""borer  a'oundance  appeared  in  1930  in 
southwestern  "Vermont,  central  Massachusetts,  eastern  Connecticut,  Rliode 
Island  west  of  Narragansett  Bay,  and  Monmouth  County,  IMJ.  ITujn'bers  of  the 
insect  increased  capjDrecla'bly  in  the  Comoecticut  River  Valley  of  central 
Massachusetts,  as  shown  in  the  soirvey  of  the  Eranklin-Kempden-Hampshire- 
Worcocter  County  group  (in  Massachusetts),  in  which  the  average  pop'alation 
rose  from  20-5  "borers  p(.:.r  100  plants  in  1935  "to  21o.9  in  1935-  Nineteen  of 
the  4o  fields  surveyed  in  this  county  group  showed  populatio'''.s  of  over  100 
Dorers  per  100  plants,  and  averaged  ^'-31-5  borers  per  100  plants.  In  Monmouth 
Coemty,  N.  J.,  where  the  average  numter  of  "borers  per  100  plants  increased 
from  43.4  in  1935  "to  93*7  in  193'o,  4 of  the  20  fields  surveyed  had  populations 
of  over  100  'oorers  per  100  plants,  including  a maximum  of  553  "borers  per  100 
plants  in  1 field.-  The  increiOses  o'bserved  in  the  East'-rn  States  v/ore  as 
follows:  In  the  a.rea  including  Add ison-Bennington-Eut land  Counties,  Vt., 

from  an  average  of  27.4  to  92.7  "borers  j.er  100  plants;  in  New  London- Tolland- 
Windham.  Counties,  Conn.,  from  an  a.vorago  01  35.9  "to  104.4  "borers  per  100 
plants;  and  in  Kent-?ro^ud0nce-Was"hingtnn  Counties,  R.  I.,  from  an  average  of 
71.5  to  154.2  "borers  per  100  plants. 

V/ith  the  exceptions  of  Essex  and  Bristol  Counties,  Mass.,  where  popu- 
lations of  the  "borer  remained  practically  Lmchojiged,  there  was  a leaver  in- 
festation during  the  current  than  in  the  previous  season,  along  the  .Atlantic 
coast  from  York  County,  Maine,  to  and  inc‘'.Liding  Bristol-Newport  Counties, 

■R.  I.  In  Middlesex  County,  Conn.,  in  Suffolk  County,  on  Long  Isla.nd,  and  on 
the  Ea,stern  Shore  of  Maryla.nd  and  Virginia  definite  decreases  also  occurred 
in  the  ahundance  of  the  iiisect  from  1955  I930.  The  causes  for  a,ll  of 

these  reductions  are  not  known,  "'out  it  appears  certain  t'ncut,  in  the  surveyed 
portions  01  Maryland  and  Virginia.,  cabnormally  dry  ’veather  in  May  and  ecrlj^  in 
Jane,  o,t  the  time  of  f irst-ge.neration  oviposition  and  larva,l  esta."bli3hiLi3nt , 
was  respcnsi"ble  for  low  survival  of  the  "borer. 

Borer  populations,  in  1935,  in  northwestern  Vermiont,  in  Hartford  and 
New  Haven  Counties,  Conn;,  and  in  the  Atlantic-Burlington-Ocoan  County  groirp 
in  New  Jersey  remndned  practically  unchanged. 
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The  greatest  aToandance  of  the  pest,  either  in  the  Lake  or  Eastern 
States,  continued  to  he  in  southern  New  England  and  on  Long  Island,  N.  Y. 

Some  of  the  highest  horer  populations  in  193^  occurred  in  New  Haven  and 
Hartford  Counties,  Conn.,  ’.vhere  in  l4  (or  35  percent)  of  the  Uo  fields 
surveyed,  the  average  nurahor  of  horers  per  100  plants  ey.coeded  5^0,  and  in 
7 (or  17 "5  percent)  of  the  fields  there  were  over  1,000  horers  per  100 
plants.  In  the  latter  class  the  field  populations  ranged  from  l,04l  to 
1,S80  horers  per  100  plants.  Only  a light  infestation  appeared  in  E.ockingham- 
Strafford  Counties  in  the  southocostern  corner  of  ¥.ovi  Hampshire,  and  in  the 
eight  counties  surveyed  in  Maine., 

In  1935  ttie  counties  of  Middlesex,  IT.  J.  , and  S'assex,  Del.,  ’,vere 
siirvoyed  for  the  first  time.  An  average  of  6.7  horc-rs  per  100  plants  uas 
determined  for  the  former  county,  uith  half  of  the  20  surveyed  fields  showing 
infestation,  and  an  average  of  1.1  horers  per  100  plants  was  found  in  the 
latter  county,  with  the  distrihution  confined  to  3 of  the  30  fields  surveyed, 
virhich  had  populations  of  3O)  3.  1,  horers  p.^r  100  plants,  ro-spoctivcly . 

Table  1 — Ahundance  of  the  European  corn  horer  in  the  fall  of  193^  os 
cempaued-  with  193^  ‘■,nd  1935 


Cc'anty  or  cour.ty  group  _3 

Lake  States  • 

Michigan 

Macomh — 

Monroe — ^ 

St.  Clair 

Washtenaw 

Wayne 

Gene  s e e-Huron-  San  i lac-  Tus  c 0 l<a 

Hi llsdale- Ingham- Jacks  on 

Lapecr-Livingstori-Oakland 

A 1 1 0 ga  n - Ke  n t - 0 1 1 a wa 

Barry-Sat  on- 1 onia 

Branch-Calhcun-Kalama,zoo-St  .Joseph 

B e r r i en- Gas  s - VanBur en 

C 1 i n 1 0 n - Gra,  t i 0 1 - S a,g  i na’e-  Shi  s s e e 

Regional  average  (hosed,  on 
first  9 counties  and. 
co’onty  groups'! 


Ave ro.ge  horers  per  100  plants 


19^4 

1935 

19 

Humher 

Ilunher 

Humher 

13.5 

56.4 

r~~7 

DD  •»  0 

20.9 

1+5.9 

. 2 

27.'^ 

42.9 

98.0 

11.8 

57.3 

69.4 

2.7 

19.5 

^5.4 

7.7 

7.2 

98.6 

15.6 

i42 . 7 

55-3 

1.2 

l4.1 

26.5 

3-7 

lU 

C\J 

29.9 

- 

- 

0.2 

- 

- 

13.6 

- 

- 

1.0 

- 

- 

0 

- 

— 

68.5- 

11.  h 

45.7 

57. s 
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Table  1.  (contin-aod) 


Average 

Borers  p-’^r  100  pl.ants 

County  or  con.nty  ,-srouTD 

1955 

1936 

Ohio 

K-Li.mDcr 

HrimBcr 

H'unBor 

Defiance 

g.l 

4.S 

11.0 

Fulton 

30.1 

4i.o 

63.9 

Hancock-  

25-9 

3S.8 

96.-5 

Henry 

10.  U 

1.4.7 

7l'-.2 

Lucas 

02.7 

121 . 5 

161,5 

Ottawa 

22.5 

25.9 

S6.9 

Paulding 

1.0 

42.1 

10 . 6 

Putnam — 

■^..1 

37 

52.1 

Sandusky 

5.S 

43.6 

107.1 

Seneca 

16.7 

27.9 

31.8 

IVilliams 

2 = 5 

9.2 

15.4 

V/ood 

U7 . 5 

91.2 

138.4 

A 1 1 e n - Aug-],  a i s e—  He  r c e r - Van  Wert 

0.4 

29.2 

3-3 

Champa.ig’n-Daorke-Log;'.n-Iiiami-Shel'by  5 - 0 

12.9 

0.6 

C 1 a,rk-  Fay  e 1 1 0 - Gr  3 11 0 - Had  i s 0 n- 

Montgomery 

0.3 

0.5 

0.1 

Craivf  ord-Wyn.ndot 

1-5 

13.7 

2.8 

D e laivar  e -Hard  i n-M-ir  i on-Un  ion 

7 = 1 

30.3 

1.5 

H c g i c na  ]-  a. v 3 r ;ig  o 

12.9 

36.8 

50.6 

Indiana 

Adams -B lackf  o r d- Jay- W ells 

0.3 

2.3 

0.1 

Allen-De  Karo-SteuDen — - 

7.7 

27.8 

10.9 

D e lavear  c -H  enry-Han  d o Iph-  Wc.yi'i  o 

0 

1.2 

0 

Huntingt  ori-I'Tohl '■  Vfcitlev 

2.6 

5.9 

1.6 

Elkhart-Lagronge-St . Joseph 

- 

- 

0 

Fay  e 1 1 e - E.US  li~  S h e Id  y-  Union 

- 

- 

0 

Fn  1 t on— TTnc  r*. i T) R Vr,  MmoViol  1 

0 

0.3 

Grant-Howard-Minml-Wahash 

— 

Ham  i ].  1 0 n - Mad  iso  n - Tipton 

- 

- 

0 

Regional  avero.go (Based  on 

first  U co'onty  groups) 

2.7 

9-3 

3-2 

He ’A'  York 

Chautauquc.-2r  ie-l'J  iagara 

13-9 

l4.4 

9-5 

J ef  f 0 r s Oil-  0 s wego 

4i.4 

. g 

34.7 

M 0 n r 0 e - 0 r 1 3 a 11  s - ’Y  aAai  e 

65.1 

17.'^^ 

10.2 

Regional  average 

4o . 1 

25.5 

t — t 

to 

1 — f 
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Table  1.  (continued) 


Average, 

borers  per  100  plants 

Co'ority  or  coiinty  sT^ronp 

1033 

1036 

PonnEylvania 

LTurnb  e r 

llunber 

Number 

Centre 

22,5 

20.0  • 

J'anio.tn-Mif  f lin-Snyder-Unio3i 

- 

- 

0 

Po.stern  St-nt'js 

Vermont 

Addi  son-E  enningt  on-Rvtt  land 

27.^ 

62.6 

Chit t enden- Grand  I s le-WriShin^t on- - 

- 

37.2 

6b . 7 

Eenionnl  avorage — 

- 

32.3 

64.7 

Maine 

Oxford 

2.5 

0 

York  ----- 

- 

10.4 

0 

Androscoggin- 

- 

- 

0 

CiiJT.Derland 

— 

— 

0 

Frani'liji 

- 

- 

0 

Kennebec 

- 

0 

Lincoln 

- 

- 

3.0 

Sagadahoc 

- 

- 

0.3 

Regioiical  average,  based  on 

first  tr'o  counties 

- 

6.5 

0 

Ma  s s a c hu  s e 1 1 s 

Bristol 

107.2 

S6.l 

.■56.7 

Essex : 

103.8 

200.5 

180.2 

Middlesex 

IS5.9 

303.0 

155. 8 

Barns  table-Borf  olk-Plymouth 

153^3 

259.8 

50.1 

Eranklin-Harapden-Hampshiro-P'orces- 

tor 

4o.l 

20.5 

216.9 

Regional  average 

118. 5 

174.2 

131.9 

Rhode  Island 

Bristol-lTo’^/port 

172.3 

150.1 

63 . 1 

Kent-Rrovidence- vfc,shington 

61.7 

71.5 

154.2 

Rogional  average 

117.0 

110.8 

108. 7 

Ta'ble  1.  ( cor  timed) 


I 


j 

I 


Arevdc-Q  'boroi-s  por  lOQ  plants 


Courtv  or  county  yroup 

19-4 

IS""  3 

1936 

Gcnnecticut 

I'Tun'ber 

Nirfber 

Nui-ihcr 

Hartford — 

bl.3 

721.4 

533.9 

31s.  2 

415  „ 3 

1.19.0 

Ng'7  Haven 

325.0 

4d9 . 2 

391.7 

New  London- Tolland-Windho.m 

- 

3S.9 

104 . 4 

Regional  average  ( oased  on  1st 

23^-^ . S 

349.9 

3 counties) 

535-5 

New  Hanpshiro 

Ro  ck  inghar-  Stra^fford 

S-7 

72.6 

10.4 

Now  York  (Long  Island) 

Suffolk 

213.6 

595-0 

306.9 

New  Jersey 

Monr.iou.th- 

20.4 

4^J^ 

93.7 

At lant i c-Bur lingt  on-Ocean 

3.4 

33-3 

19 . li- 

Middle  son- 

- 

- 

6.7 

Regional  .average  (hased  on 
first  county  and  county 

group) 

11.9 

33.4 

56.6 

Maryland 

Y/iconico  Worcester 

- 

9.4 

0 

Virginia. 

Acc  onac-lTor  thampt  on 

- 

13.1 

5.1 

Delaware 

Suss on 

- 

- 

1.1 
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Ta'ble  2 — Summary  of  European  corn  'borc^r  abundance  by  States  and 
a.rco,s , 1934-1936 


Area  or  State 

Cr'onties  or 

Averare  borers  per 

100  pl.ants* 

couuty  aro-aps 

193') 

193b 

Jal'e  jS  tales 

Numb  or 

j 0 P 

N-arfCer 

Ihimber 

Michiga.n-  - 

9 

11.6 

h5.7 

57-S 

Ohio 

17 

12.9 

36 . S 

50.6 

Indiana. 

*-r 

2.7 

9-3 

3.2 

lTev7  York 

3 

4o.i 

25*  3 

18.1 

P e nn  s y 1 vaii  ia 

1 

- 

22.5 

20.0 

Area.l  coverage  (based 

on  33  co-ant ies  in 
first  4 States) — 

- 

13.  s 

3U.9 

to 

r-m 

Eastern  States 

Ma  s s a c h’a  s e 1 1 s 

5 

iig.5 

17^-^.  2 

131-9 

Rhode  Island 

2 

117.0 

110.  E 

10S.7 

Couiectic'at 

3 

23!  hd 

335 -5 

349.9 

ITev  Kaapsiiire — 

1 

3.7 

72  9 

10.4 

Ne-v  Jersey — 

2 

11.9 

3S.4 

C ^ 

90  C 0 

bTe;v  York  (S-offolk  be.) 

1 

279.6 

595-0 

306.9 

Ternont 

0 

- 

32.3 

64.7 

Maine 

2 

- 

r\  ^ 

0 

Delro/'/are 

1 

- 

- 

1.1 

Ma  ryland 

1 

- 

9.4 

0 

Virginia 

1 

- 

18.1 

5-1 

Areal  a. ve  rag  0 ( b 0,  s c d 

on  l4  counties  in 

first  6 States) — ' 

131.7 

245.9 

168.4 

* All  averages  bc-sed  only  on  comparable  counties  or  county  gron.pG. 


States  Eastern  States 


140 


40 
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40 

K> 


o 

40 
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Percent  of  surveyed  fields 

Grouping  of  cornfields  surveyed  in  1935  1936*  comparable  counties,  according  to 
their  borer  populations.  The  percentages  for  the  Lake  States  are  based  on  830  fields,  and 
those  for  the  Eastern  States,  on  550  fields,  surveyed  in  each  of  the  two  years. 
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